This paper studies the evolution of Spanish regional inequality from 1860 to 1930. The results point to the coexistence of two basic forces behind changes in regional economic inequality: industrial specialization and labor productivity differentials. The initial expan sion of industrialization, in a context of growing economic integration of regions, promoted the spatial concentration of manufacturing in certain regions, which also benefited from the greatest advances in terms of labor productivity. Since 1900, the diffusion of manufac turing production to a greater number of locations has generated the emulation of produc tion structures and a process of catching up in labor productivity and wages.
Introduction
A source of concern among policy makers is the possibility that the processes of cross national integration, like the Euro pean Union and NAFTA, may result in increasing regional inequality.
1 Furthermore, the predictions made by economic theory about the impact of integration on regional economic inequality are at best ambiguous, which calls for empirical analysis. The Neoclassical trade theory (the Heckscher Ohlin (HO) model) argues that regional incomes differ because of differ ences in factor endowments and factor prices (Harry Flam and Flanders, 1991; Slaughter, 1997) . The factor prize equaliza tion (FPE) theorem, within this framework, is optimistic about the consequences of market integration: the increase in trade and factor movements leads to factor price equalization across regions, and hence, per capita GDP convergence.
2 It should be noted, however, that market integration may also lead to increasing regional specialization because regions differ in factor endowments. In this situation, the standard HO model allows FPE but not income equality (Rassekh and Thompson, 1998; Slaughter, 1997) . Conversely, if regional differences in factor endowments tend to decrease and factor prices converge, one should observe a reduction in regional income disparities.
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On the other hand, the recent new developments in trade theory, the New Economic Geography (NEG), are even less opti mistic about the regional inequality impact of integration processes. 4 NEG models are constructed around the idea that the existence of product differentiation, increasing returns to scale and transport costs may generate pecuniary externalities in firms and workers' location choices. In the presence of factor mobility or intermediate inputs, these three factors give rise to agglomeration and, hence, uneven regional specialization. As workers tend to concentrate in a given location, the resulting shift in local demand increases the incentive for firms to concentrate production in that location. Also, workers may obtain a wage premium in these places due to the presence of Marshallian externalities and the subsequent higher labor productivity levels.
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In sum, NEG argues that market integration could lead to regional divergence. To further complicate the situation, economic integration is not the only causal factor for regional convergence and diver gence. Williamson (1965) pointed out that regional inequality could have been growing during the initial phases of modern economic growth and declining from certain levels of development. So, in the long run, in parallel with the processes of eco nomic integration and industrialization, changes in economic inequality may have followed an inverted U shape. Similarly, several authors have emphasized the importance of structural change in regional inequalities. For example, Caselli and Coleman (2001) related the convergence among regions within the US to the reduction of agricultural employment in the poorest locations. To summarize, a substantial literature has related the upward trend in regional per capita GDP inequality to the unequal distribution of industrial production.
Finally, the growth theory also offers insights about the causes of regional inequality. In the textbook Solow model, in a closed economy context, differences in capital per worker led to slow income convergence across locations (Barro and Sala i Martin, 2003) . If we add to the model cross regional movements of capital, convergence rates may increase due to the fact that capital moves from capital abundant to capital scarce regions following differences in its relative remuneration (Barro et al., 1995) . The new strand of growth theory, the endogenous growth theory, also makes contradictory predictions about the impact of cross regional integration. In the presence of increasing returns, the basic model (Romer, 1986) predicts that increasing movements of capital will lead to regional divergence. Instead, if we consider that technology is not a public good and, hence, subject to decision making processes of individual agents and their prospect for monopoly rents, an increased scale of the economy will have a lasting positive effect on growth. The monopoly rent increases with the number of consum ers, while the costs for innovation are independent of the size of the economy (Crespo Cuaresma et al., 2008 ).
An obvious historical precedent of these economic unions among nations is the emergence of national markets in many European countries and the United States. During the 19th century, institutional barriers to trade and factor movements within countries were eliminated, transport costs decreased dramatically (particularly with the construction of the railway networks and the improvements in sea transport), and national monetary and financial markets emerged. As a consequence, domestic movements of people, capital and goods grew, and the prices of commodities and production factors tended to con verge across locations. 6 On the other hand, the creation of these national markets was sometimes contemporary to industrial ization processes and the subsequent processes of structural change and regional specialization. In this context, the study of the Spanish experience is particularly appealing. First, the Spanish national market emerged over the second half of the 19th century as a consequence of the expansion of the railway network, the liberalization of markets and the development of a national financial system. However, domestic migrations and structural change were relatively unimpor tant up to the years following World War I (see Section 2). Second, industrialization developed in certain regions, like Catalonia and the Basque Country, while a large part of the country remained agrarian (Nadal, 1974) . Third, different studies have con firmed the fact that manufacturing production became increasingly concentrated during the period, as is suggested by the NEG models (Rosés, 2003; Tirado et al., 2002) . Nevertheless, we had sparse and inconclusive evidence about the impact of this indus trial concentration on regional income disparities (Rosés and Sánchez Alonso, 2004) . Finally, in the European context, Spain was a relatively large country with a low population density that specialized in exportation of agricultural goods and minerals. So, one could expect that its experience to be situated in between two extreme historical experiences: that of the United States, which is characterized by land abundance, the expansion of the land frontier and important transport costs (Kim, 1995 , 1998 , and Kim and Margo, 2004 , and that of Britain, which is marked by high population density, the international specialization in manufacturing exports, and low transport costs (Crafts and Mulatu, 2005, 2006) .
The rest of the paper will proceed as follows. Section 2 discusses the process of creation of the Spanish national market. In Section 3, we describe the methods and sources for constructing our new per capita regional GDP database. In Section 4, we present the main stylized facts on the evolution of Spanish per capita regional GDP. The following section considers the sub sequent regional specialization and the industrialization patterns. Section 6 decomposes the determinants of regional var iation in per capita GDP. Section 7 presents the conclusions. modity markets were scarcely integrated, albeit a certain interdependence in commodity prices existed since the eighteenth century, 8 and prices of production factors differed markedly from one region to another.
Both market liberalization and transport improvements, particularly the completion of Spain's railway network, induced the creation of a national market for most important commodities during the second half of the 19th century. 9 The successive political reforms of the 19th century gave legal backup to property rights, eliminated tariffs and local restrictions on home com merce and assured the free mobility of people and capital. These actions were implemented in three long waves: the Liberal Revolution (1836 1840), the ''Bienio Progresista" (1854 1856) and the ''Sexenio Revolucionario" (1868 1874). 10 Simulta neously, major improvements in transport and communication systems took place. The extension of paved roads increased exponentially, from 2000 km to 19,815 km, between 1800 and 1868 (Madrazo, 1984, pp. 163 179) . Coastal shipping experi enced major advances as a consequence of the improvements in ports and ships, although these technical improvements arrived later and had a smaller impact than in other countries (Frax, 1981) . Finally, the Spanish railroad network was completed from 1860 to 1890. With the railways, unit transport costs fell, permitting a widening of the market, growth in urbanization, and an increase in agricultural specialization (Gómez Mendoza, 1982; Herranz, 2006) . However, in spite of those gains, the total direct impact of the Spanish railroads was not superior to other European countries given the low importance of railroad transport within Spanish GDP (Herranz, 2006) . The chronology of the creation of capital and labor markets was markedly different from that of commodity markets. In the case of capital markets, integration could be analyzed by observing the premium paid in commercial paper. In Spain, since the eighteenth century, the movements of capital across the main financial centers were based on a system of inland bills of exchange and a network of local based merchant bankers (Castañeda and Tafunell, 1997; Maixé Altés and Iglesias, 2009 ). These bills were not only subject to transaction costs, but also paid a market premium related to local capital market imbalances. However, commercial paper showed a rapid decline in interregional short term interest rate differentials after 1850 (Castañeda and Tafunell, 1997) . This convergence in interest rates across regions could be attributed to profound changes in the banking system. The Spanish banking system began its modernization during the early 1840s, when a new legal framework allowed the establishment of private banks organized as limited liability corporations (Tortella, 1973) . Sev eral of these banks were also granted the right of issuing banknotes that had legal tender in the same town where they had been issued but were not accepted elsewhere (Sudrià, 1994) . This right of local emission did not ease the integration of cap ital markets since each issuing bank pursed its own monetary policy. As a result, banknotes were exchanged across cities at a premium. Furthermore, commercial banks had no branches nationwide until the early twentieth century (Anes et al., 1974) . However, a new political reform of the financial system dramatically altered this state of affairs. In 1874, the Banco de Españ a became the sole issuing bank, and a national currency the Peseta was established (Martorell, 2001) . Eleven years later, in 1885, Banco de España developed the first nationwide branch network, allowing movements of capital across towns at constant and cheap rates and, hence, integrating the national capital market (Castañeda and Tafunell, 1997) .
The integration of Spanish labor markets has progressed markedly since mid 19th century, albeit the evidence concerning the existence of a fully integrated national labor market is not conclusive. More specifically, the PPPs adjusted wage evi dence shows that rural and urban wages converged across different locations prior to World War I, despite low rates of inter nal migration. This process of wage convergence was interrupted by World War I, which produced a sharp increase in regional wage differentials. These increases proved to be temporary, however; wage convergence re emerged in the 1920s, this time accompanied by internal migration and substantial re allocation of labor from agriculture to industry. De spite these patterns, regional disparities remained important within Spain on the eve of the worldwide Great Depression (Rosés and Sánchez Alonso, 2004) .
A new database on Spanish regional per-capita GDPs: methods and sources
Our estimation of Spanish per capita regional GDP is mainly based on the methodology developed by Geary and Stark (2002) .
11 This departs from the basic principle that the national per capita GDP is equal to the sum of all regions' per capita GDPs. Algebraically, the total GDP of the Spanish economy is the sum of all regional GDPs:
However, given that provincial GDP (Y i ) is not already available, this will be proxied according to the following equation:
where, as suggested by Geary and Stark (2002) , w ij is the wage paid in region i in sector j, w j is the Spanish wage in each sector j, and b j is a scalar that preserves the relative region differences but scales the absolute values so that the regional total for each sector adds up to the Spanish totals. 12 So, in the absence of output figures, Geary and Stark (2002) set a model of indirect esti mation based on wage income, which allows for an estimation of GDP by region at factor cost, in current values. The basic data involved in this estimation procedure are national output per worker by sector, and nominal wages and active popu lation, by sector and region. However, in several industries (see below), we had not to resort to indirect estimates given di rect estimates of regional output had been computed. It should be noted that this methodology also allows us to compute not only regional GDPs but also figures for the different industries. Geary and Stark (2002) distributed regional GDPs in three different industries (agriculture, manufacturing and services) but, instead, we have considered up to five sectors (agriculture, mining, manufacturing, construction and services) for Spain given the availability of data. However, to simplify our further discussion, we will aggregate mining, manufacturing and construction to generate industrial sector value added.
Agriculture
In agriculture, we were able to compute direct production estimates (nominal gross value added) for 1900, 1910, 1920 and 1930 . More specifically, the quantities of production of different agrarian products collected by GEHR (1991) were mul tiplied by the relative prices and the transforming coefficients provided by Simpson (1994) . Then, these real values were con verted into nominal values using the disaggregated agrarian prices provided by Prados de la Escosura (2003) . Finally, we have scaled the absolute values so that the provincial total for each sector adds up to the Spanish totals for agricultural value from Prados de la Escosura (2003) .
For the year 1860, we have employed a modified version of Geary Stark's method. A major problem with agricultural esti mations is that we know the daily wages but not the amount of working days over the year and the amount of female work force in agriculture. Moreover, it is likely that these factors varied widely across regions. For this reason, we have modified the initial estimation based on the original method with a scalar computed by dividing our direct estimation for 1910 by that obtained with Geary Stark's method. 13 In consequence, we assume that the amount of days worked and the relative amount of women working in each province remained constant between 1860 and 1910.
Mining
The provincial mining production was calculated from information on the production values disaggregated by province, which were drawn from the Spanish Statistical Yearbook (Anuario estadístico de España) for the years 1860, 1910, 1920 and 1930. 14 These figures allowed us to distribute Spain's mining gross value added at factor cost between the different provinces.
However, given the absence of direct production data for 1900, we resorted to an alternative methodology: the active provincial population engaged in mining in 1900 was multiplied by a productivity coefficient obtained from 1920 data. 15 In other words, we assume that labor productivity in mining in each province in 1900 was equal to that in 1920.
Industry: manufacturing and public utilities
To carry out the estimation of regional industrial value added, we begin by assuming the existence of a production function with constant returns to scale where the output is obtained from the contribution of two production factors, labor and capital. In this sector, we have followed the refinement of Crafts (2005) to the original Geary and Stark (2002) methodology, using tax data to allocate non wage manufacturing income across regions. The industrial gross value added (GVAIND) is defined as:
with a it being the share of the wage income in industrial gross value added in region i at time t, x it industrial wage in region i at time t, L it the total active industrial population in region i at time t, r it the returns to capital in industry in region i at time t, and K it the capital stock in industry in i at time t. For the Spanish case, there is information available for each of the compo nents of Eq. (4) except for r it . For this reason, we had to assume perfect capital mobility. Then, Then, we collected the data available on nominal industrial wages from a variety of sources. Finally, under the assumption that the number of yearly working days is identical in all provinces, we computed the wage income by multiplying wages by the size of the industrial working population.
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The data for constructing provincial capital income in Eq. (4) were drawn from several fiscal sources. The main source for our calculations is the Estadística Administrativa de la Contribución Industrial y de Comercio (EACI) that collects all statis tical information on the industrial tax, which was established in 1845. This industrial tax consisted of a fixed rate over the main means of production in use (Nadal and Tafunell, 1992, p. 256) . The rate was different for each type of machinery and industrial branch, but did not adjust immediately to changes in machinery productivity. Furthermore, the coverage of this tax was modified substantially by 1907. Joint stock companies, which were the largest Spanish industrial firms, were ex empted from industrial tax payment but assigned to a new corporate tax based on net profits (Impuesto de Sociedades). More prominently, over the years, many firms transformed themselves into joint stock companies in order to benefit from the lower tax rates of this new corporate income tax (Nadal and Tafunell, 1992, p. 259) . Later, in 1921, all types of partner ships were assigned to this corporate tax, and hence, many firms were exempted from the payment of the old industrial tax. In consequence, from the year 1907 onward, the information given by the EACI is not representative of industrial activities. Fortunately, Betrán (1999: 674 675) , in this monumental study on the industrial localization in Spain in the first third of the 20th century, reconstructed the industrial taxes paid in each province in 1913 and 1929, employing data on the two types of taxes paid by industrial companies. In sum, fiscal sources and Betrán (1999) allow us to compute the regional participation in the capital income in 1856, 1893, 1913 and 1929. 19 Once the provincial distribution of labor and capital income is obtained, we need to calculate the weight of each factor's income in total industrial gross value added. In this respect, substantial international evidence shows that the output pro portions in labor and capital remain relatively stable for long periods (Gollin, 2002) . For this reason, we have opted to com pute different factor shares for each industry, but not for each industrial benchmark. It should be noted, however, that, given that provincial industrial structure varies over time, these shares also varied in the different benchmarks at the provincial level. More specifically, to compute these factor shares, we used the information from the Input Output Table for Spain in 1958 (Vicesecretaría Nacional de Ordenación Económica, 1962 . 20 From this source, capital and labor shares were calcu lated for nine industrial branches 21 . We thus can identify, for this level of aggregation, the factor shares according to the pro ductive structure of the industrial sector in each province and year. The data on the provincial productive structure by year were obtained from the same fiscal sources discussed in the previous paragraph. Finally, with this information, specific factor shares for each province and for each benchmark were constructed, except for the Basque Country and Navarre. 
Construction
This sector is composed of two subsectors: residential construction and public works. Data on residential construction were distributed across provinces, with data on urbanization rates (the percentage of the population living in cities with more than 5000 inhabitants) from Reher (1994) . In the case of public works, we distributed gross national value added across provinces, with data on the provincial stock of infrastructures from Herranz (2008) . 
Services
Many historical studies have suffered from the absence of information on wages in the service industries. Geary and Stark (2002: 923) , who faced the same problem in their study of the British economy, calculated the service sector wages as a 16 We have also corrected for errors and underreporting of original data according to Foro Hispánico de Cultura (1957) . 17 Madrazo (1984) provided data for 1860, Sánchez-Alonso (1995) for 1900, Ministerio de Trabajo (1927 ) for 1920 , and Silvestre (2003 ) for 1910 and 1930 However, this kind of data is not available for the Canary Islands; we had to assume that their wages are equal to the lowest of the Peninsula. 18 It should be noted that the coverage of the wages database is far from perfect; thus, we had to make some assumptions: first, the series of wages, not homogeneous throughout time, are representative of industry; second, as regards the use of nominal wages, there will be bias to the extent that there are regional variations in price levels (Geary and Stark, 2002, pp. 933-934) . 19 For 1920, due to the absence of fiscal data, capital shares were interpolated employment figures for 1910 and 1930. Finally, the addition of the Basque Country and Navarre in the second half of the 19th century relies on the data in Parejo (2001) , who estimated the contributions of these regions to the Spanish total based on the historical indices of industrial production. This regional information was split by provinces according to the share of industrial active population in each date. 20 Using this source to elaborate the factor-shares and then apply them in retrospect implies the assumption that the intensity in the use of factors in 1958 is a good proxy for previous years. However, we have to point out that this assumption has also been employed in previous estimations of the Spanish Industrial Production Indices (Carreras, 1983; Prados de la Escosura, 2003) . 21 The industrial branches are food, textiles, metal, chemicals, paper, wood, ceramic, leather and miscellaneous industries. However, due to data restriction, the industrial branches considered are only seven (food, textiles and footwear, metal, chemicals, paper, wood and cork, and ceramics) in 1913 and 1929. 22 Since this fiscal information is not available for the Basque Country and Navarre, and it is not possible to know their industrial structures, a similar labor share to the Spanish total is assumed for these regions. 23 Given that Herranz's (2008) database is only available from 1870 onwards, the data for 1860 was only based on urban population.
weighted average of the agriculture and industry series in each province, where the weights were each sector's share of the labor force. Our strategy is slightly different. Prados de la Escosura (2003) provided the gross value added of eleven different branches of the Spanish service industry: transport, communications, trade, banking and insurance, housing, public admin istration, education, health services, hotels and restaurants, domestic services and professions. Taking into account this level of disaggregation, we compiled the data on the active population from the Population Censuses. We scaled the absolute val ues so that the provincial total for each sector adds up to the Spanish totals for the working population engaged in services from Prados de la Escosura (2003) . Then, according to the skills and productivity levels of the workforce, we employed dif ferent wages. More specifically, we resorted to agrarian wages for domestic service; an unweighted average of industry ur ban unskilled and skilled wages for commerce, hotels and restaurants; an unweighted average of agrarian and industry urban wages (unskilled and skilled) for transport and communications; and, finally, urban skilled wages for the remaining branches. 
Stylized facts of the Spanish regional inequality
Before introducing more sophisticated methodologies, it is useful to look at the evolution of regional per capita income trends during the period. Our objective in the next paragraphs is to establish several stylized facts about regional develop ment in Spain. Table 1 ranks all regions according to their 1860, 1900, 1910, 1920 and 1930 per capita relative incomes.
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Relevant evidence stands out from this table. First, the marked stability of the top ranking positions is apparent. Madrid and Catalonia were always among the three first positions of the ranking. Only Andalusia lost this prominence position in 1900, when it was replaced by the Basque Country, which stayed there for the next thirty years. Second, the lower ranking positions also showed notable stability. In particular, Galicia and Extremadura were always in the lower segments of the ranking (i.e., the last four positions). Finally, one can also observe the progressive emergence of a core periphery structure of per capita GDP in Spain, which seems completely formed by 1930. 26 The core was located in a triangular area with vertices at Madrid, the Basque Country and Catalonia, while the poorest regions were situated at the Portuguese frontier. In other words, per capita income had a decreasing gradient from the northeast to the southwest of Spain. Table 2 displays information on the evolution of three different measures of per capita GDP inequality (the Gini coeffi cient, the Theil index, the variance of logarithms, and their bootstrapped standard errors). Inequality increased substantially during this period of economic growth, market integration and industrialization. Thus, over the entire period, r convergence (Barro and Sala i Martin, 1991) across Spanish regions did not take place. Also, inequality experienced several trends: rising from 1860 to 1900, declining up to 1910, rising again until 1920 (this year marking the maximum of the period), and declin ing thereafter. How large were the historical Spanish inequality levels when compared with those prevalent today? The Spanish Gini coefficient of per capita regional GDP in 1860 is practically identical to the average values for all OECD countries in 2005  (OECD, 2008) . Instead, the level of inequality prevalent in the peak year (1920) is similar to those observed nowadays in mid dle income countries like Mexico (which has a Gini coefficient of 0.26). More prominently, this historical peak is double the current value for Spain (historical 0.243 versus the current 0.111). Therefore, regional income inequality was higher during the period considered.
To finish this section, it would be interesting to consider whether these trends in inequality were accompanied (or not) by (unconditional) b convergence (Barro and Sala i Martin, 1991) . To tackle this issue in the most basic way, we regressed log growth rates of per capita GDP from 1860 to 1930 on the initial level of per capita GDP in logs, without any control variable. The results indicate the existence of b convergence (the b coefficient of the regression is 0.0055 with a standard error of 0.0036, and the adjusted R 2 is only 0.07), but at a speed of 0.7 percent per year. 27 In general, our regressions imply that per capita GDP convergence looks weaker among Spanish NUTSII regions than among countries and regions in other studies. For example, the b estimates made by Barro and Sala i Martin (2003) for personal income in the United States ranged from a min imum of 1 percent per year in the period from 1880 to 1900 to a maximum of 4 percent per year from 1940 to 1950. Also, our estimates are commonly slower than those calculated by these two authors for Japanese prefectures from 1930 to 1990 and for European regions from 1950 to 1990, which ranged from a minimum of 1 percent per year in the 1980s to a maximum of 2.3 percent per year in the 1960s. In other words, the evidence supporting regional convergence in per capita GDP among Spanish regions is, at best, weak.
Regional specialization and industrialization
How did the economic structure of Spanish regions respond to this process of progressive market integration? To answer that question, we assemble Krugman indices of regional specialization (Krugman, 1991) that were computed using seven teen NUTS II regions and one digit employment levels (agriculture, industry and services). This index (SI) is defined as follows:
where E ji is the level of employment in sector j = 1, . . ., n for region i, and E i is the total employment for region i, and similarly for region k. This index ranges between zero and two, where an index value of zero indicates that region i has an identical industrial structure to region k, and a value of two indicates that region i's industrial structure has nothing in common with that of region k. Indices of regional specialization were calculated for each of the 136 bi regional comparisons (of the seventeen NUTS II regions), and these indices were averaged, first to produce a measure of each region's specialization, and then an overall measure of Spanish regional specialization. Table 3 shows that, with the reduction of transport costs and the progressive integration of the home market, regional specialization rose substantially in Spain. The overall index was 0.221 in 1860 and rose steadily to a peak of 0.432 in 1920. Then, it decreased slightly to 0.363 in 1930. Note that the movements in the aggregate index cannot be attributed to changes in a small number of regions. If one looks carefully at Table 3 , it can be observed that the aggregate pattern is replicated in practically all regions. More prominently, since 1900, it can be observed that the three richest regions (Madrid, Catalonia and the Basque Country) were also the three with the higher specialization indices. Therefore, in terms of the HO model, one should expect a further enlargement of regional inequality following this increasing specialization. Finally, it is also interesting to study how industry responded to the integration and specialization of Spanish regions. This can be addressed by estimating location quotients (LQs) for the industrial sector. More specifically, we estimated the follow ing equations:
where E ji is the level of employment in industry (j) for region i, and E i is the total employment for region i, and similarly for Spain (SPA) and for the gross value added (GVA) in industry. Location quotients above one indicate concentration of industry in that region, whereas location quotients below one indicate the contrary.
28 Table 4 shows that the correlation between per capita GDP and industrialization is far from perfect. The fact is that only for the Basque Country and Catalonia could higher income levels be explained in terms of industrialization. In a sharp con trast, in Madrid, higher income is correlated with lower industrialization levels. Even if one observes in detail the data avail able for the different benchmarks, one could find several low and middle income regions with industry location quotients above one.
The determinants of regional inequality
As we noted in the introduction, differences in regional income, from the trade theory perspective, rely on differences in relative factor prices and industrial structure of the regions. We investigated this question by utilizing a straightforward modification of the procedure developed by Hanna (1951) and also employed by Kim (1998) to separate income differences into industry mix and gross value added (GVA) 29 components. The procedure involves constructing two hypothetical regional per worker GDPs and comparing them with actual per worker GDPs. The first assumes that all regions have identical industry mixes and identical industry per worker GVAs, with the industry mix and per worker GVA set equal to the overall national aver age. The second hypothetical per worker GDP assumes that regions have different industry mixes but identical per worker GVAs, which are set equal to the national average. The difference between the two hypothetical incomes, which are based on industry mix income and the overall national GVA, furnishes a measure of the GDP per worker disparities caused by the divergence in regional industrial structures (industry mix effect). The difference between the actual GDP and the hypothetical industry mix income is a measure of the regional GDP per worker variations due to divergence in per worker GVA (productivity effect). Sources: see Table 1 . 28 It should be noted that the first quotient relies only on relative industrial employment, whereas the second also considers the effect of higher industrial labor productivity. 29 Per worker GVA in industry and region i is:
However, given the presence of perfect capital markets, r i K i /L i should be equal across all locations. Consequently, w i drives per worker GVA differences across all regions. 30 The use of one-digit industrial classification in our calculations may conceal the greater importance of productivity in explaining regional differences in income per capita than is deserved. Regional per worker GVA in manufacturing and services activities may be different due to variations in regional industrial structures at a finer industry level.
The evidence presented in Table 5 shows that variations in both industry mix and labor productivity at the broad industry level played central roles in explaining GDP per worker differences. 31 More prominently, in most cases, a direct correlation is observable between industry mix and wage effect. 32 This result implies that a favorable industry mix is accompanied by high er wages, while the contrary also holds. Let us now summarize several relevant regional stories: Catalonia, the Basque Country, Galicia, Andalusia and Madrid. We consider the first two cases because they are paradigmatic of successful industrialization experiences. On the other hand, Galicia did not industrialize and remained agrarian over the entire period. So, its experience could be considered as typical of underdeveloped regions. Finally, we considered Andalusia and Madrid because they are exceptions to the normal behavior of Spanish regions.
Catalonia has enjoyed a top ranking position in per capita GDP since 1860. At first sight, this ranking position is due to both a favorable industry mix and a productivity effect. However, one could also observe that higher per worker GVAs were only observable in industry and services, while in Catalan agriculture, labor productivity was below the Spanish average. For this reason, we conclude that industrialization is behind the Catalan success.
The history of the Basque Country summarizes perfectly the consequences of rapid industrialization and subsequent structural change. In 1860, the Basque Country was not in the top ranking positions of per capita GDP in Spain, and its indus try was relatively small. So, the Basque Country had a highly negative productivity effect (more than 20 percent below the Spanish average). However, only forty years later (in 1900), when Basque industrialization was underway, this situation had changed dramatically: it outperformed Spain in both industry mix and productivity effects by more than 20 percent in pro ductivity and 34 percent in industry mix. It is interesting to note that the Basque country specialized in metal industry (Hou pt, 2002) , which is the industry with the higher labor productivity. This Basque lead was still present in 1930, although its advantage due to industry mix had decreased to less than 20 percent given the spread of industrialization to more Spanish regions.
In a sharp contrast, Galicia was among the low ranking per capita GDP regions throughout the period. Corresponding with this low income level, its industry mix and productivity effect were unfavorable (in other words, Galicia specialized in the less productive industries, and its labor productivity was below the Spanish average in all of them).
Andalusia, the most populated region in Spain, lost ground in the per capita GDP rankings throughout the period. In 1860, it was the second richest Spanish region, but in 1930 was in position 12 of 17, with a per capita income of only about 75 percent of the Spanish average (see Table 1 above). The initial pre eminence of Andalusia was not due to region's indus try mix, but to favorable wages. In all three one digit industries considered, Andalusia's wages were well above the Spanish average. Forty years later, in 1900, this advantage had vanished, and its wages were slightly below the average; in addition, its industry mix was not particularly different from the nation's average. By 1930, the region had neither a favorable indus try mix (e.g., its agricultural employment was ten points over the Spanish average), nor a higher wage level compared with the rest of Spain. Notes: EMP stands for employment and GVA for gross value added. Sources: see Table 1 . 31 We have also computed the information collected in Table 5 for 1910 and 1920. However, to save space and to simplify the exposition, we do not discuss these two benchmarks here (these calculations are available upon request from the authors). Madrid's successful experience is closely related to the presence of a large services sector in that region, which could eas ily be related to a certain nation's capital effect. For example, in 1900, the per worker GDP of Madrid exceeded by about 60 percent the Spanish average, and about 98 percent was attributable to its favorable industry mix. About 45 percent of its workforce was employed in services, as compared to the Spanish average of about 15 percent. More prominently, only per worker GVA in services was higher than the Spanish average. By 1930, the favorable industry mix was still important, but the productivity effect grew substantially due to the fact that relative wages were higher in services and industry than in the rest of the country (this could be interpreted as evidence of the emergence of Marshallian externalities in Madrid).
The procedure of Hanna (1951) offers information about the causes of regional per capita GDP differences, but not in an aggregated way. For this reason, we will approach the overall causes of labor productivity differences across Spanish regions 24.5 Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Per worker GVA (in pesetas) with the Theil T index (Theil, 1967) . 33 This index allows us to measure regional inequality in labor productivity using GDP at the industry level and employment figures according to the following equation:
where Y is per capita GDP, E is employment, j indexes industries and i regions. The additive decomposability of the Theil index makes possible its decomposition into two components: the within sector inequality component (T W ) and the be tween sector inequality component (T B ). Specifically, Eq. (9) is decomposed into:
where
for j 1; 2; and 3; ð10aÞ
T W presents the weighted average of regional inequalities in labor productivity within each sector, while T B presents inequality in labor productivity between sectors (agriculture, industry and services). The results of computing these different Theil T indices are displayed in Table 6 .
The overall regional inequality in per worker GDP grew dramatically from 1860 to 1900, leveled between 1900 and 1910, and decreased thereafter. 34 Then, in 1930, the levels of regional inequality only exceeded by about ten percent those prevalent in 1860 (0.077 in 1930 versus 0.070 in 1860). The between sector effect accounts for the lion's share of regional inequality: 70 percent of variation in 1860; more than 90 percent in 1900 and 1910; and more than 78 percent in 1920 and 1930. These two results together give strong support to the hypothesis that relates the upswing of regional inequality to the diffusion of indus trialization (Williamson, 1965) . Finally, it would also be interesting to revise the contributions of the different sectors to the within sector component. In 1860, surprisingly, the sector with the major regional differences in labor productivity was the primary sector. What could account for these differences? We believe that two factors were involved: the large differences in relative land endowments across Spanish regions and the way in which we measured agricultural employment. Due to the paucity of the data, we ex cluded female agricultural labor from our calculations (and it is likely that female participation rates varied widely across Sources: see Table 1 . 33 More specifically, we follow the approach of Akita and Kataoka (2003) . 34 At this point, readers could be intrigued by the apparent difference between these results and the inequality measures of Table 2 . However, the previous inequality measures were population-based, whereas this measure is employment-based. Consequently, it could be hypothesized that the evolution of differences across regions in participation rates accounts for the discrepancy.
iod (Martínez Galarraga et al., 2008) .
Conclusions
This article provides the first empirical analysis of the upswing of regional income inequality in Spain. We do this by con structing a new database in regional per capita GDP for the seventeen Spanish NUTS II regions (by aggregating NUTS III prov inces) for the years 1860, 1900, 1910, 1920 and 1930 . Our approach follows Geary and Stark's (2002) basic methodology but introduces several refinements. More specifically, we estimated agricultural regional output not indirectly but directly from production figures, considered capital differences in manufacturing (like in Crafts, 2005) , and used several different wages as determinants of productivity in different services industries.
The formation of the Spanish national market progressed significantly from 1860 1900 due to improvements in transport and institutional changes. At the same time, industrialization and urban expansion were underway. As a consequence, the share of industry and services in the Spanish GDP grew, to the detriment of agricultural participation. These processes were not accompanied by dramatic changes in the positions of different regions in terms of per capita GDP. Only the Basque Coun try improved its ranking position, while Andalusia lost significant ground, falling from the top to middle positions. Regional incomes practically did not converge, and even diverged from 1860 to 1910. As Trade Theory predicts, in response to market integration, regional specialization increased up to 1920.
What determined the fortunes of the different Spanish regions? In line with the predictions of Jeffrey Williamson, regio nal inequality increased substantially in Spain during the initial phases of economic growth and industrialization. Further more, this inequality growth was mainly caused by divergent patterns of regional specialization; that is, by the very unequal distribution of industry and services. The expansion of industry to a limited number of regions during the second half of the 19th century increased regional inequality; while the contrary holds for the first third of the twentieth century. In this sense, the Spanish experience closely resembles that of the United States (Kim, 1998; Caselli and Coleman, 2001) .
Our results also have important implications for judging the validity of alternative theoretical explanations for regional inequality. Broadly speaking, it seems that the proposal of Epifani (2005) , which combines HO and NEG models, explains the Spanish historical experience quite well. More prominently, as our decomposition of per capita GDP in productivity and indus try mix effects shows, regions that specialized in the most productive industries also enjoyed the higher labor productivity lev els. In other words, they had favorable endowments and also benefited from NEG forces. However, it seems that HO forces were the main driver behind unequal regional development, given that between sector differences accounted for the lion's share of regional differences in labor productivity. The increasing returns explanation, mainly related to within industry differences in industry and services, was only significant in the years 1920 and 1930. Therefore, it seems that once industrialization arrived in a considerable number of regions, NEG forces gained momentum to the detriment of regional differences in factor endowments.
